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CHAPTER 4. ENVIRONMENTAL IMPACTS

4.1 Introduction

In accordance with 40 CFR 1502.16, this chapter presents the anticipated environmental consequences of
the actions proposed under each of the alternatives described in Chapter 2: Alternative A (No Action),
Alternative B (Proposed Action Alternative), Alternative C, and Alternative K1.

For the purposes of this document, an environmental impact is defined as a change in the quality and/or
quantity of a given resource due to a modification in the existing environment resulting from decisions
related to the Alton Coal Tract. Impacts may be beneficial or adverse, may be direct or indirect, and may
be permanent or temporary in a long-term or short-term duration. Unless otherwise specified, short-term
is the period when the development of the mine and the mining of coal would occur. Under the Proposed
Action, this would be approximately 25 years, under Alternative C, this would be approximately 21 years,
and under Alternative K1, this would be approximately 16 years. Long-term effects are defined as those
effects that would occur or remain after the cessation of coal mining and during, or continuing into the
period following, the reclamation and monitoring period (also referred to as the bond release period).
Long-term effects would occur for 25-35 (or more) years under the Proposed Action beginning with the
onset of mine development. Under Alternative C, long-term effects would occur for 21-31 (or more)
years beginning with the onset of mine development. Under Alternative K1, long-term effects would
occur for 16-26 (or more) years beginning with the onset of mine development. Impacts may vary in
degree from a slightly discernible change in the environment to a total change in the environment. The
significance of these impacts is determined using the criteria set forth by the CEQ (40 CFR 1508.27) and
the professional judgment of the specialists doing the analyses. Impact significance may range from
negligible to substantial and may be significant during mining but reduced to less than significant
following reclamation. The context where impacts occur can be local, regional, and national.

Impacts on private land are analyzed because the tract under the action alternatives includes split estate
lands. In the tract, where the surface estate is privately owned, the minerals beneath the surface estate are
administered by the BLM. These lands are therefore eligible for inclusion in the tract and analysis of
impacts to them is required to comply with NEPA. Likewise, where the surface estate is owned and
administered by the BLM, the subsurface estate is also administered by the BLM, and these lands are also
included in the tract and analyzed in this EIS.

4.1.1 Types of Effects

Direct and indirect effects (also referred to as impacts) are the primary and secondary results,
respectively, of the No Action Alterative, the Proposed Action, Alternative C, or Alternative K1. Direct
impacts are caused by the action and occur at the same time and place. An example of a direct impact
would be the removal of vegetation as part of the surface mining process on the tract. Indirect impacts
from an action occur later in time and/or are removed in space. An example of an indirect impact would
be an increase in recreational use on adjacent undisturbed and unrestricted land due to the direct impact of
disturbing and/or precluding access on recreation lands in the tract. In many cases, direct and indirect
impacts are described together in the analysis rather than differentiating between them. The impacts
analysis area for direct and indirect impacts can vary between the resources analyzed. However, at a
minimum, the tract is in the impacts analysis area for all resources, with the exception of transportation,
which primarily considers the reasonably foreseeable coal haul transportation route in the analysis of
impacts. The reasonably foreseeable coal haul transportation route is also considered in the impacts
analysis area for direct and indirect impacts to other resources, such as aesthetics (namely noise), air
resources, cultural resources, hazardous materials and hazardous and solid waste, recreation,
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socioeconomics, water resources, and wildlife and special status species. The coal haul transportation
route that is used for analysis purposes is the most reasonably foreseeable route, but it is impossible to
predict the exact route that a successful bidder might choose. Sections 4.2 through 4.18 describe the direct
and indirect impacts of the No Action Alternative, the Proposed Action, Alternative C, and Alternative
K1 for each resource brought forward for analysis in this EIS.

Cumulative impacts result from the incremental impacts of an action when added to other past, present,
and RFFAs, regardless of who is responsible for such actions. Cumulative impacts may result from
individually minor, but collectively significant actions occurring over a period of time (40 CFR 1508.7).
The cumulative impacts assessment area (CIAA), a list and descriptions of other RFFAS, and the
cumulative impacts analysis for each resource are contained in Section 4.19 Cumulative Impacts. Impacts
from surface-mining operations on the adjacent Coal Hollow Mine and an additional potential private
mine area north of the Coal Hollow Mine (see Map 1.1) are addressed in the cumulative impacts section.
See Section 4.19 for a complete list of actions, including the private coal mines, which are analyzed in the
cumulative impacts analysis.

Unavoidable adverse impacts would result from the Proposed Action, Alternative C, or Alternative K1
after the application of potential mitigation measures. Potential mitigation measures are intended to
reduce impacts that are not already incorporated into the action alternatives as design features or existing
regulatory requirements (i.e., under State of Utah, federal, and or local law and lease stipulations) and that
may be applied to further reduce impacts following the results of the impacts analysis. Unavoidable
adverse impacts may be permanent or may eventually subside or no longer result in adverse conditions
over time. When unavoidable adverse impacts are permanent, the impacts are characterized as
irreversible. Irreversible impacts are disclosed separately and described below.

The relationship between the short-term use of the environment or resource versus long-term productivity
as it relates to the extraction of coal and resource-use sustainability are intertwined with direct and
indirect effects. The mining of 44.9 million (Proposed Action), 38.1 million (Alternative C), or 30 million
(Alternative K1) tons of coal from the tract would be a short-term use of the environment that would
provide benefits in terms of the various potential uses of the coal resource in society. Following a lease
sale, should BLM decide (as a result of this EIS) to offer the tract for competitive leasing, DOGM would
have to permit mining on the tract prior to the beginning of mining activities. The permitting process is
designed to 1) protect the long-term productivity of resources after the cessation of mining and 2) ensure
that impacts to resources occurring during the mining process are minimized to the extent possible in the
context of an economical, primarily surface-mining operation. Mining would alter many resources’ ability
to function naturally in the short term; however, the required topsoil salvaging and replacement,
topographic recontouring to AOC, and revegetation (including seeding and, in some locations, planting
seedlings) would promote the following long-term resource effects:

e Soil productivity reestablishment
Native and suitable non-native vegetation reestablishment
Wildlife and wildlife habitat rehabilitation
Livestock grazing use
Groundwater, surface water, and watershed function and stabilization
Recreational use

Based on the analysis in this chapter, following mining activities the function of these resources and
resource uses is expected to return to a condition approximating pre-mining conditions. To provide a clear
context of the relationship between short-term use of the environment and long-term productivity, further
discussions of these relationships are presented in each resource impacts analysis section in this chapter.
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Irreversible and irretrievable commitments of resources (in other words, irreversible and irretrievable
impacts) are also disclosed in the impacts analysis section for each resource. Irreversible impacts are
those impacts that would result in changes to the environment that cannot be reversed, reclaimed, or
repaired. An example of an irreversible impact would be the removal of coal from the tract. Once the in-
place coal reserves present in the tract are removed, they can never be replaced or reclaimed. Irretrievable
impacts, on the other hand, are those impacts that result in the temporary loss or degradation of the
resource for a period of time. An example of an irretrievable impact would be the removal of vegetation
from the tract as part of the mining process. During mining operations, the impact of vegetation removal
would be irretrievable until the reclamation process is complete. Following reclamation, vegetative cover
would be restored to the area.

Where possible, effects are quantified primarily through the use of geographic information systems (GIS)
applications that allow for calculations of surface disturbance over portions of the tract under the
Proposed Action, Alternative C, and Alternative K1, and through modeling and other analyses that
provide estimates of loads, concentrations, noise and light levels, acres, and other measurable quantities.

4.1.2 Required Regulatory Actions, Design Features and Monitoring
Measures, and Lease Stipulations

As indicated in Section 1.1, the issuance of a lease for the BLM-administered lands is a prerequisite for
mining, but is not the enabling action that would allow mining to start. All mining and reclamation
operations would comply with SMRCA, Utah statutes, and BLM lease stipulations developed for the tract.
This impacts analysis considers all standing measures required by federal, State of Utah, and local
regulatory authorities, as well as other design features, as part of the Proposed Action, Alternative C, and
Alternative K1. Table 2.6.1 in Chapter 2 presents a table summarizing the existing, required State of Utah,
federal, and local mitigation and monitoring requirements inherent to the Proposed Action, Alternative C,
and Alternative K1. This table also includes the required lease stipulations that would be inherent to the
Proposed Action, Alternative C, and Alternative K1. Required regulatory actions, mitigation and
monitoring measures, and lease stipulations particular to each resource are also identified in the impacts
analysis section under each resource. See Section 2.6.1.9 for a detailed discussion of design features (as
summarized above) and the distinction between design features and potential mitigation measures.

4.1.3 General Analytical Assumptions, Guidelines, and Notes

This EIS assumes that all design features (required regulatory actions, mitigation and monitoring
measures, and lease stipulations identified in Table 2.6.1) would be successfully implemented in the
effectiveness limits of the measures undertaken. If such measures were not implemented, additional
adverse impacts could occur. Additional assumptions that apply to all resource values and uses relate to 1)
the analysis of impacts as a result of the placement of dispersed facilities on the tract and 2) the relocation
of KFO Route 116 in the tract.

Because the exact location of dispersed facilities is not known at this time, the analysis of impacts as a
result of the placement of dispersed facilities on the tract involved a set of assumptions that allowed for
conservative estimates of the expected impacts. The estimated acreage necessary for dispersed facilities
under each alternative (listed below and in Table 2.8.1 in Chapter 2 and tables in various resource
sections) was provided by ACD based on experience and industry standards. Under the No Action
Alternative, it was assumed that no dispersed facilities would be required because no mining would occur
on the tract under this alternative. Under the Proposed Action it was assumed that
o dispersed facilities would include such items as water control structures (diversion ditches,

sedimentation ponds, etc.), temporary light use roads (direct mine use and for transporting coal

from areas of active mining to the centralized facilities), and temporary stockpiles of topsoil

and/or overburden;
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dispersed facilities would require approximately 160 acres of land;

dispersed facilities would be located wholly in the no-coal zone;

acres of vegetation community type (or soil type, etc.) disturbed by dispersed facilities would be
proportional to the percentage of each vegetation type in the no-coal zone;

it would not be possible to avoid disturbance in established avoidance areas (sagebrush/grass
communities and riparian areas); and

standard mitigation measures would be required (e.g., BMPs) as part of the Proposed Action to
reduce or eliminate impacts.

Analysis assumptions under Alternative C are the same as those described for the Proposed Action except
that dispersed facilities would require approximately 135 acres of land under Alternative C. Likewise,
analysis assumptions under Alternative K1 are the same as those described for the Proposed Action,
except that dispersed facilities would require approximately 92 acres of land.

As with dispersed facilities, the exact location of the KFO Route 116 relocation is not known at this time;
therefore, the analysis of impacts from the KFO Route 116 relocation involved a set of assumptions that
allowed for conservative estimates of the expected impacts. These assumptions allowed for the creation of
a theoretical/conceptual road alignment used to generate acres of disturbance figures and to determine
possible impacts due to this aspect of the mining operation. Under the No Action Alternative, it was
assumed that no road relocation would be required because no mining would occur on the tract under this
alternative. Under the Proposed Action, the following are assumed:

The relocation of KFO Route 116 would be temporary (for the life of mine), and the road would
be reestablished in its approximate original roadbed following mining.

The temporary alignment of the relocated KFO Route 116 would generally be north-south
because the current alignment of KFO Route 116 is generally north-south.

The temporary relocation of KFO Route 116 would occur wholly in the no-coal zone except in
the northwestern portion of the tract (Block NW). In Block NW, the road would be temporarily
relocated onto previously mined surface prior to reestablishment in the approximate original
roadbed following mining of this block (the road relocation in Block NW would only be for the
life of mining operations in this portion of the tract).

The temporarily relocated KFO Route 116 would be 100 feet from the pit disturbance line and
centralized facilities.

The temporarily relocated KFO Route 116 would take the shortest distance from point of
departure from the existing road to point of reconnection with the existing road in the confines of
the other assumptions listed.

The temporary relocation of KFO Route 116 would avoid sagebrush/grass communities and
riparian areas (defined as a 330-foot buffer on streams as per BLM riparian policy) to the extent
possible.

The temporary relocation of KFO Route 116 would occur on slopes of 30% or less only.
Standard mitigation measures would be required (e.g., BMPs) as part of the Proposed Action
during road construction and maintenance for the life of the temporary road (life of mine);

The temporary relocation of KFO Route 116 would occur within a 66-foot-wide ROW with a 24-
foot-wide road surface.

Two stream crossings would be required (one for Robinson Creek and one for Kanab Creek) in
addition to crossings of washes.

Appropriate culverts would be installed at stream crossings.

Road base materials (gravel and other rock) would come from on-site where available and from
off-site otherwise.
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Analysis assumptions under Alternative C and Alternative K1 are the same as those described for the
Proposed Action, except that Block NW is not included in the tract configuration under Alternative C and
Alternative K1. Also, Blocks S and Sa are not included in the tract configuration under Alternative K1
and therefore relocation of KFO Route 116 would not be needed in this block under this alternative.

For purposes of analysis for certain resources, it was necessary to make additional assumptions particular
to that resource analysis. These assumptions are listed and explained in the impacts analysis section for
each resource, where they apply.

Impacts analyses generally considered pit disturbance as a total acreage of disturbance for the life of the
mine under each alternative. It is important to note that pit disturbance would not occur all at one time. It
would occur on a continuing basis concurrent with reclamation. This approach was taken primarily
because the exact mine sequence is unknown at this time. As described in Chapter 2, under the Proposed
Action at any one time, active mining operations (open surface-mining pits from which coal is being
removed and/or areas where topsoil and overburden are being removed) would involve approximately
120 acres (1 open pit). An additional 120 acres or more would be in some stage of reclamation
(overburden replacement and top-soiling, grading to AOC, or seedbed beginning). Under Alternative C, at
any one time, active and suspended (due to seasonal timing restrictions) mining operations would involve
an estimated 240 acres (2 pits). An additional 240 acres or more would be in some stage of reclamation.
Under Alternative K1, at any one time, active mining operations and reclamation would involve the same
acreage as the Proposed Action.

Surface-disturbing impacts (613 acres in the tract plus 166 acres outside the tract") resulting from
subsidence in the portion of the tract that would be underground mined are considered primarily with
respect to the analysis of geology and minerals (see Section 4.6) and water resources (See Section 4.16).
For most resources, subsidence is not factored into calculations of surface disturbance because vegetation
removal, soil removal, or overburden removal would not occur. No reclamation would occur in this area
of the tract either, except for activities to eliminate or repair damage being done to other resources (for
example, water resources). Activities to eliminate or repair damage resulting from subsidence include
grouting and backfilling. Grouting generally consists of drilling a series of boreholes into the mine voids
and filling those voids with a concrete-like mixture that eliminates the likelihood of future subsidence
events.

4.1.4 Notes on Data Sources and Tract Acreage

Data and information used to analyze impacts were gleaned from a variety of sources, including internet
sources, peer reviewed literature, government agency documents, current and historic permitting
documents, and documents reporting the results of studies and data collection efforts completed for this
EIS in specific. Greater detail related to these sources is provided in Chapter 3, Section 3.1.

As explained in Table 1.1.1 and 2.3.1 in Chapters 1 and 2, respectively, and reiterated in Section 3.1, in
this analysis, a tract acreage of approximately 3,576 acres is used rather than the approximately 3,581.27
acres listed in the NOI. For an explanation of the reason for this 5-acre difference, see Table 1.1.1, Table
2.3.1, or Section 3.1. Finally, some corrections and updates in acreages and other information have been
made to develop this SDEIS. This includes new information about the affected resources that has become
available since the publication of the DEIS.

1 Two sets of acres numbers are used. One relates to underground mining acres, and the other is surface related due to subsidence,
which is a portion of the underground mining.
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4.2 Aesthetic Resources

Four different alternatives are analyzed in this section, and each alternative presents a varying degree of
impacts to aesthetic resources in the area of analysis. Each alternative considers different tract boundaries
and different levels of mining allowed. When impacts from elements of the Proposed Action and
alternatives are similar, their effects are discussed together. Both adverse and beneficial impacts are
discussed in this section. Additionally, both direct and indirect impacts are discussed.

Aesthetic resources would be impacted in the short term during the active mining period (life of the
mine). In the case of noise and night sky conditions, resources would return to current conditions
immediately upon conclusion of the active mining period. In the case of visual resources, conditions
would be returned to a more natural landscape during both the active mining period (through ongoing
reclamation) and the post-mining reclamation (10 years). Through the evaluation of aesthetic resources
(sound, visual resources, and night skies), it was concluded that each has different thresholds for impacts
to become significant. Those thresholds are described in more detail below.

4.2.1 Regulatory Framework

There are no state or local noise ordinances in place for the tract. The EPA, however, has defined
standards to prevent hearing loss. The EPA has identified a 24-hour exposure level of 70 Lg, as the level
of environmental noise to prevent measurable hearing loss to human receptors over a lifetime (EPA
1974). The EPA further identifies levels of 55 dBA outdoors and 45 dBA indoors to prevent annoyance to
noise-sensitive human receptors.

MSHA also has health standards to prevent hearing loss. Under MSHA standards, mine employees are
never permitted to be exposed to noise levels of 115 dBA or greater. MSHA requires that exposure to
noise levels between 85 and 115 dBA be mitigated through hearing-protection programs, which can
include personal protective equipment if shown to be necessary.

Additionally, MSHA regulations governing the use of explosives for mines specify maximum limits for
blasting noise and vibration at “any dwelling, public building, school, church, or community or
institutional building” according to the levels presented in 30 CFR 816.67(b)(i). See Chapter 3, Tables
3.2.4 and 3.2.5 for more detail.

FLPMA requires that the BLM periodically prepare and update its land use plans. In that process, the
agency establishes objectives for management of visual resources, or landscape protection and change.
The public lands in the tract are managed under VRM Class IV objectives. The objective of Class IV is to
provide for management activities that require major modifications to the existing character of the
landscape. These activities may dominate the view and may be the major focus of the viewer’s attention.

There are no legal or regulatory requirements with respect to skyglow on or near the tract, except for
lighting ordinances in the town code of Brian Head, Utah. These ordinances intend to reduce light
pollution to protect the night skies of nearby Cedar Breaks National Monument and include provisions for
the following:

e Mounting light fixtures to buildings to reduce uplight and light spill
Shielding lamps to reduce uplight
Aiming lamps to reduce light spill
Promoting the use of energy efficient lighting
Restricting lamp wattage
Requiring city council reviews of lighting plans for new developments and subdivisions (Sterling
Codifiers 2013)
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MSHA is the regulatory entity responsible for the administration and enforcement of mandatory federal
mine safety and health standards in the United States, including requirements for adequate lighting for
nighttime mining activities. MSHA statutes 30 CFR 56.17001 (lllumination of Surface Working Areas) and
30 CFR 77.207 (lllumination) require all mine sites to provide lighting sufficient for safe working
conditions. Both statutes state the following: “Illumination sufficient to provide safe working conditions
shall be provided in and on all surface structures, paths, walkways, stairways, switch panels, loading and
dumping sites, and work areas.”

In addition, the NPS is committed to preserving night skies as a resource for future generations (NPS
2012b, 2013c). In particular, Bryce Canyon National Park’s dark skies are a major attraction for visitors.
The park maintains an active astronomy and night sky program and describes its geographic location with
respect to dark skies as “the last grand sanctuary of natural darkness.” On average, Bryce Canyon offers
142 astronomy programs each year, holds an annual astronomy festival, and encourages those interested
in night sky viewing to visit the park during moon phases when the sky is at its darkest (NPS 2013b).

The KFO RMP (BLM 2008b) does not prescribe any specific surface stipulations for management and
protection of aesthetic resources in the tract. However, based on the analysis, the successful bidder would
be required to employ skyglow minimization measures for nighttime mining operations as described in
Table 2.6.1.

4.2.2 Soundscape

Impacts to noise-sensitive receptors near the tract and along the reasonably foreseeable coal haul
transportation route were evaluated based on the changes in ambient noise levels caused by the Proposed
Action and alternatives. Noise-sensitive receptors consist of residences, hospitals, libraries, recreation
areas, churches, and similar locations. The analysis of noise-sensitive receptors in this section only
considers noise as it relates to the human environment. For a discussion of the impacts to wildlife health
and behavior from changes in ambient noise levels caused by the Proposed Action and alternatives, refer
to Sections 4.17 and 4.18. Four different alternatives are analyzed in this section, and each presents a
varying degree of impacts to noise-sensitive receptors near the tract. Each alternative considers different
tract sizes as well as different seasonal operational restrictions. Alternative C and Alternative K1 were
developed in part to address concerns over impacts to noise-sensitive receptors in the town of Alton.

There are several management prescriptions and considerations common to the action alternatives
that would have impacts on noise-sensitive receptors. These include regulatory permit requirements
such as MSHA inspections, short haul routes, and the coal loadout location and coal haul
transportation route.

MSHA inspections would ensure that the mine is in compliance with the health standards set to
minimize the risk of hearing loss among mine employees. Direct protection of the health and safety
of mine employees resulting from MSHA inspections would occur under the action alternatives
through the duration of the mining operation.

Ambient noise levels would increase as a result of coal truck traffic on the short haul route out of the tract.
Impacts to noise-sensitive receptors would vary depending on the final short haul route selected.

The BLM received comments on the DEIS regarding the need to more quantitatively address potential
noise impacts to existing soundscapes from the Proposed Action and alternatives. A computerized noise
modeling study of potential noise impacts was conducted to address noise-related comments, guided by
protocols devised with collaborating agencies such as the NPS. The noise modeling study was done in
accordance with the noise modeling technical report (see Appendix L).
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4.2.2.1 ALTERNATIVE A: NO ACTION

Under the No Action Alternative, ACD’s application to lease the coal included in the tract would not be
approved, and the coal included in the tract would not be mined. Rejection of the application would not
affect permitted mining activities on private land adjacent to the tract (the Coal Hollow Mine). No
impacts to noise-sensitive human receptors from increases in ambient noise levels would occur from the
No Action Alternative.

Under the No Action Alternative, the current land uses would continue, including livestock grazing,
backcountry driving, hunting, and vegetation treatments to maintain and enhance livestock forage,
wildlife habitat, and watershed condition.

4.2.2.2 ALTERNATIVE B: PROPOSED ACTION

The following equipment and associated activities common to the action alternatives would occur under
the Proposed Action and would result in impacts to noise- sensitive human receptors:
e Heavy equipment, consisting of dozers, scrapers, excavators, front-end loaders, graders, and
water trucks, would be used during surface-mining operations in the tract.
o Diesel generators would be used to power all necessary facilities as well as temporary and
permanent light sources.
Coal haul trucks would travel to and from the tract.
Coal would be loaded onto rail cars from coal haul trucks.
Workers would commute to and from the tract.
A conveyer belt and crusher would be used to process excavated coal.
Blasting events would occur during the course of mining on the tract.

Under the Proposed Action and alternatives, sensitive noise human receptors on and near the tract,
reasonably foreseeable coal haul routes, and proposed rail loadout would experience an increase in noise
levels that are above the current conditions. Additionally, vibration emissions would result from blasting
events. The extent of expected noise and vibration is discussed in further detail in this section. Noise and
vibration impacts from the Proposed Action and alternatives are compared against human receptor
thresholds, MSHA thresholds, thresholds of awareness, and existing background noise levels to determine
the level of impact that could result. Regulatory thresholds and existing background conditions for noise
are discussed in detail in Sections 3.2.1.3 and 3.2.1.4. Background conditions for vibration levels are
assumed to be zero. In general, an adverse impact would result if predicted noise or vibration levels
exceed MSHA thresholds.

4.2.2.2.1 Noise Impacts

Under the Proposed Action, ambient noise levels in the soundscape analysis area would increase as a
result of heavy equipment use, truck traffic, and rail loadout associated with mining activities. Increases
in ambient noise levels would result from the following sources of on-tract activity noise: a variety of
mobile-source mining equipment, centralized stationary processing equipment, and blasting events. Off-
tract increases in ambient noise levels would result from increased vehicular traffic on public roadways
from worker-commute trips and coal haul truck trips to and from the tract as well as truck to rail loading
at the proposed rail loadout location.

Noise impacts from rail loadout activities are analyzed to determine probable noise impacts to the nearest
residential area. The closest residential area to the proposed loadout is an unnamed community
approximately 4.5 miles (7.2 km) east of the loadout location. This residential area is in census tract 1103,
which is an identified EJ community (see Section 3.12.4). Noise levels at the proposed rail loadout
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location and surrounding areas were not included in the modeling analysis because the residential area in
census tract 1103 was identified following noise modeling. This analysis uses the classical equation of
sound propagation from the source (loadout location) to determine potential impacts (noise levels) to the
identified sound receptor (unnamed community).

Baseline conditions at the unnamed community are assumed to be those of the lowest recorded value for
Bryce Canyon (40.0 dBA L.). The sound power level of rail loadout activities is assumed to be 114 dBA,
these are actual values measured at a coal rail loadout expected to be similar to proposed activities for the
Alton Coal Tract (Queensland Parks and Wildlife Service 2006).

Because the sound source(s) is primarily near or at ground level, a directivity factor equal to two was
chosen as most representative of sound propagation from rail loadout activities (sound propagating hemi-
spherically from the source). Therefore, using the sound power level of a representative source of 114
dBA and a directivity factor of 2, the following sound pressure levels at certain distances were generated
from the classical equation of sound propagation from a source (Figure 4.2.1).
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Figure 4.2.1. Rail loadout noise levels vs. distance.

According to Figure 4.2.1, a cluster of residences located a distance approximately 4.5 miles (7.2 km or
23,760 feet) away could expect the noise from rail loadout to attenuate to approximately 35 dBA, well
below regulatory thresholds and likely well below ambient background noise.

Traffic noise from nearby roadways would likely be negligible, because noise from the rail loadout would
likely be significantly noisier. For example, the highest noise levels anticipated from the roadways
analyzed for the sound modeling were approximately 60 dBA at a distance of 100 feet. This is an
approximately 20-dB difference from that expected from the rail loadout (20 dB = 2 bels = 100 times
higher noise levels from the train loadout); therefore, adding in roadway noise would have a negligible
impact to noise levels at given distances from the rail loadout.

4.2.2.2.1.1 Modeling Protocol and Specifications

Noise levels were modeled and analyzed from mobile and stationary mining equipment sources, increased
traffic levels on local roadways, and blasting events. See Table 4.2.1 for identified plant and fleet
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equipment and associated noise levels. These sources were analyzed and/or modeled to determine if noise
impacts would be above existing ambient conditions at several designated sensitive noise receptors:
Yovimpa Point, Riggs Spring, and Farview Point in Bryce Canyon National Park; and the towns of Alton,
Hatch, and Panguitch along the coal haul transportation route. The model also accounted for on-tract
noise. The active area sage-grouse lek was also analyzed and is described further in Section 4.18
(Wildlife: Special Status Species).

Table 4.2.1. Plant and Equipment Fleet for Mining Activities

Source Quantity dBA per Information Source
Equipment
Mobile
Haul truck 5 124 Cowal Gold Mine EIS (Barrick Gold Corporation 2009)
Front-end loader 3 117 Barrick Gold Corporation (2009)
Excavator 1 123 Ensham Central Project Environmental Noise
Assessment (Ensham Resources 2006)
Dozer 6 118 Barrick Gold Corporation (2009)
Track hoe 2 121 Barrick Gold Corporation (2009)
Skytrack* 1 123 Barrick Gold Corporation (2009)
Grader 2 110 Ensham Resources (2006)
Water truck 2 118 Ensham Resources (2006)
Scraper 4 116 Barrick Gold Corporation (2009)
Diesel generator 3 100 Ensham Resources (2006)
Drill 1 118 Barrick Gold Corporation (2009)
Total Mobile Equipment 30 134 -
Fixed
Central processing area (e.g., coal - 124 Barrick Gold Corporation (2009)

crushing, conveying, stacking, and loading)

Notes: Sources are intended to be reasonably representative of equipment that would be used during mining operations, but may vary depending on
the availability of exact equipment at the time mining operations would occur.

* Sound power level was assumed to be equivalent to those of an excavator.

SoundPLAN Essential, Version 2.0, was the model chosen to evaluate the noise emissions from mine-
related activities. Based on industry-accepted sound power levels from equipment manufacturers and
other sources, SoundPLAN estimates noise contours of the overall facility. The model accounts for all
sound propagation losses (geometric spreading, existing source absorption, and barrier shielding) and
reflections of sound off adjacent structures and the ground.

Three separate modeling runs for mine-related noise were evaluated in each of the mining blocks: Block
NW, which is the block closest to the town of Alton; Block C, which is closest to Bryce Canyon National
Park; and Block S, which is closest to several sage-grouse leks. Noise-emitting equipment and processes
were only evaluated within these three blocks because noise levels from mining activities in the other
mining blocks (CWN and CWS) would be of equal or less impact because they are farther away from
sensitive receptors. Modeling also included process area sources and roadway area sources around the
town of Alton. Two additional modeling runs were conducted for the roadways associated with coal haul
traffic in the towns of Hatch and Panguitch.
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Impacts to noise-sensitive human receptors would vary depending on the location of active mining
operations during the 25-year mine life. Modeling mobile equipment impacts to specific sources is
difficult because equipment can travel to any location within the tract. Therefore, mobile equipment types
were modeled together as a single 40-acre source assumed to emit at the highest emission level (134
dBA), as if all equipment types were simultaneously operating at full capacity and were “stacked”
together. This effectively maximized the additive effects of noise levels from each piece of equipment,
representing the most conservative model approach while simultaneously addressing the difficulties
inherent in modeling mobile sources.

The 40-acre mobile area source was placed within each mining block closest to the noise-sensitive
receptor (human and wildlife) of greatest concern to mining in that block (the town of Alton for Block
NW, Bryce Canyon National Park for Block C, the sage-grouse lek for Block S) (Map 4.1). In addition,
the model took into account noise generated from centralized facilities modeled as a 35-acre area source
block within the tract where stationary processing equipment would be located for the life of the mine.
See Map 4.1 for the specific location of these model inputs.

4.2.2.2.1.2 Noise Modeling Results

Modeling results for noise level increases to noise-sensitive receptors under the Proposed Action are
summarized in Table 4.2.2 and Table 4.2.3. Table 4.2.2 compares the modeling results to background
noise levels, whereas Table 4.2.3 compares modeling results to regulatory thresholds. Under the Proposed
Action, mining would occur on each of the mining blocks (Block NW, Block C, and Block S) at various
points over the life of the mine.
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Table 4.2.2. Modeled Values Compared to Background Values for Sound at Individual Point Receptors as a Result of Mining on Various Blocks
under the Proposed Action and Alternatives

Receiver Description Background Level Proposed Action* Alternative C* Alternative K1
(mining in Block NW) (mining in Block C) (mining in Block C)

Leq dBA Lnat dBA dBA dBA dBA

Farview Point (Bryce Canyon) 53.0 31.8 0 0 0

Yovimpa Point (Bryce Canyon) 42.0 27.1 0 0 0

Riggs Spring B (Bryce Canyon) 40.0 24.5 0 0 0

Town of Alton (southwest corner 41.0 - 61.4 50.2 50.2

of Center Street and 1st East

Street)

Notes: Lny is what the NPS considers would be the ambient noise level if human influence were removed. Leq describes the equivalent continuous sound level averaged over a certain timeframe in describing
actual measured ambient conditions (for example, this value can be presented as a 1-hour average, a 24-hour average, etc.).

* Model results for mining Block S do not appear in the table because the table reports only the highest modeled values at individual sound receptors, and Block S is the furthest mining block from all four
receivers listed. Modeled sound levels from mining on Block S were 0 at all the Bryce Canyon receivers and 43.3 dBA at the Town of Alton.
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As detailed in Table 4.2.2, all combined mining activities from both on-tract (mobile and stationary) and
off-tract sources (coal haul transportation and worker commuting) while mining on any of the three
blocks would produce no detectable noise levels at any of the Bryce Canyon receivers.

Calculated noise levels at the receiver point in the town of Alton (61.4 dBA) from mining on Block NW
(the block closest to the town of Alton) under the Proposed Action exceed expected background levels by
approximately 20 dBA. Calculated noise levels at the receiver in Alton for mining on Block C exceed
background noise levels by approximately 9.2 dBA, and by approximately 2.3 dBA while mining on
Block S (the furthest block from Alton). Noise level contributions from the different sources to the
various receptor sites are detailed in Appendix L.

As shown in Appendix L, noise level contributions from mining activities on Block NW account for the
greatest source of modeled noise to the receptor analyzed in the town, accounting for 61.3 dBA of the
61.4-dBA impact. In contrast, noise level contributions from mining activities on Block C account for the
greatest source of modeled noise to the receptor analyzed in the town, accounting for 49.2 dBA of the
50.2-dBA impact. Lastly, noise level contributions from the local roadways running from the tract
through the town of Alton are the greatest source of modeled noise while mining in Block S to the
receptor analyzed in the town, accounting for 43.1 dBA of the 43.3-dBA impact. Therefore, the greatest
noise impacts to the receptor in Alton while mining on Block NW and C come from mining on the tract.
In contrast, the greatest noise impacts to the receptor in Alton while mining on Block S come from
roadway nhoise.

Mining activity on Block NW could exceed regulatory thresholds for noise. A continuously emitting
noise of 61.4 dBA corresponds to 67.8 dBA Ly, (10 dB are added to the noise levels from 10:00 p.m. to
7:00 a.m., and the noise level is then averaged over the full 24-hour period). This noise level would
exceed the EPA and HUD regulatory thresholds cited in Section 3.2.1.3 of 55 dBA and 65 dBA L,
respectively (Table 4.2.3). Even though the total noise level of 61.4 dBA could exceed regulatory noise
limits for certain categories of land use under FHWA standards (as shown in Section 3.2.1.3), most of this
noise would come from mining activities, not increased traffic on roadways, and therefore the FHWA
regulatory thresholds would not be exceeded.
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Table 4.2.3. Modeled Values Compared to Regulatory Thresholds for Sound at Individual Point Receptors as a Result of Mining on Various
Blocks under the Proposed Action and Alternatives

Receiver Description Regulatory Threshold Proposed Action Alternative C Alternative K1
(mining in Block (mining in Block C) (mining in Block C)

EPA (dBA I—dn) HUD (dBA Ldn) FHWA (dBA Leq)* NW) dBA (Ldn dBA) dBA (I-dn dBA) dBA (I-dn dBA)

Farview Point (Bryce Canyon) 55 - 57 0 0 0

Yovimpa Point (Bryce 55 - 57 0 0 0

Canyon)

Riggs Spring B (Bryce 55 - 57 0 0 0

Canyon)

Town of Alton (southwest 55 65 67 61.4 (67.8) 50.2 (56.6) 50.2 (56.6)

corner of Center Street and
1st East Street)

"This value is for 1-hour Leg.

Notes’ Lqy definition: day-night sound level (Lqn) is the A-weighted equivalent sound level for a 24-hour period with an additional 10-dB weighting imposed on the equivalent sound levels occurring during
nighttime hours (10 p.m. to 7 a.m.).

Model results for mining Block S do not appear in the table because the table reports only the highest modeled values at individual sound receptors, and Block S is the furthest mining block from all four
receivers listed. Modeled sound levels from mining on Block S were 0 at all the Bryce Canyon receivers and 43.3 dBA (49.7 dBA L) at the town of Alton.
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In contrast, noise impacts to the town of Alton from mining on Block C would be lower than those from
mining on Block NW. Noise impacts would be approximately 56.6 dBA Lg,, which would be in excess of
EPA thresholds of 55 dBA Lgn, but not HUD thresholds. Sound levels from mining activities in Block S
(43.3 dBA; 49.7 dBA Lg,) would not exceed regulatory thresholds in the town of Alton for noise.

The noise modeling report contains an appendix (Appendix C of the SDEIS’s Appendix L) that
presents noise level contributions from the various modeled sources to individual point receptors.
The modeling report indicates that noise impacts from roadway noise to the town of Alton receptor
would be approximately 43.1 dBA (the remainder of the modeled noise impacts to the town of Alton
receptor coming from mining activities on the tract). These impacts would be from both baseline
traffic conditions (existing traffic, which is accounted for in the measured background levels) and
mine-related impacts from coal haul truck trips and worker commuter trips. This value is
significantly below the 67-dBA 1-hour L., FHWA standard for Category B land uses (residences,
motels, churches, libraries, parks, etc.), as identified in Section 3.2.1.3.

In addition to the modeling that took place for specific receptor sites in Bryce Canyon and Alton, as
detailed in Tables 4.2.2 and 4.2.3, separate modeling was completed for roadway noise impacts to the
towns of Hatch and Panguitch. As can be seen on the contour line and grid noise map for the towns of
Hatch and Panguitch (Figure 4.2.2 and 4.2.3), residences and commercial enterprises adjacent to or near
the roadway could experience noise levels as high as 64 dBA as a result of mine-related haul and
commuter traffic roadway noise along SR-89. This modeled impact included noise from both baseline
traffic conditions (existing traffic, which is accounted for in the measured background levels) and
mine-related impacts from coal haul truck trips and worker commuter trips. This is equivalent to the
currently measured baseline value of 64 dBA measured in both towns as presented in Section 3.2.1
(Soundscape). Additionally, this value would be below the 67-dBA 1-hour L., FHWA standard for
Category B land uses for both towns.
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Noise Assessment for Alton Coal
Town of Hatch and Roadways

Contour Line and Grid Moise hap

Signs and symbols

Levels in dB(A)

<=24
24 - 28
28 - 32
32 - 36
36 - 40
40 - 44
44 - 48
48 - 52
52 - 56
56 - 60
B0 - B4
64 - B8
B8 - 72
72 - 76
> 76
1 : 40000
0D 0204 0.8 1.2 1.6
— km

Figure 4.2.2. Contour line and grid noise map for town of Hatch.
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Noise Assessment for Alton Coal
Town of Panguitch and Roadways

Contour Line and Grid MNoise hap

Signs and symbols

Levels in dB(A)
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Figure 4.2.3.

Contour line and grid noise map for town of Panguitch.
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4.2.2.2.2 Blasting Noise and Vibration

Mine blasting can result in substantial vibration. Blasting releases large amounts of energy to fracture,
split apart, and/or displace the rock immediately surrounding the explosive charge. The explosive energy
released from blasting decreases proportionally with distance to a point where shattering or displacement
of the rock no longer occurs. The remaining blasting energy travels through the rock under multiple
elastic vibration waveforms (i.e., radial, vertical, and transverse waveforms). Ground vibration at
sufficiently high levels can be felt by people or wildlife and can damage buildings. The DOGM
requirements in regard to blasting are discussed in Section 2.3.2.4.

Air vibration (or airblast) emissions also result from the pressure or shockwaves emitted during blasting
activities. Pressure waves resulting from blasting can quickly increase and decrease the air pressure at a
given point from the blast. The airblast noise from blasting can be loud enough to be heard over great
distances and even potentially damage the hearing of people or wildlife that are too close to the blast.
However, because mine blasting vibrations are both highly transient and occur at a low frequency range,
vibrations from mine blasting emissions are generally assessed using empirical equations rather than a
computer model. Therefore, equations are used to estimate vibration levels at specific points of interest
from blasting emissions.

The analysis conducted for noise and vibration as a result of mine-related blasting assumed the most
conservative scenario based on the following factors:

o ACD provided information indicating that the lowest possible maximum charge mass per delay
used in blasting would be 17.3 pounds per delay, and that the highest would be 266 pounds per
delay. The value of 266 pounds per delay was used in all calculations.

e Calculations assumed the closest possible point of blasting within each mining tract to the closest
structure in the town of Alton (as seen on Google Earth).

e The lowest identified regulatory threshold for vibration and airblast noise, human detection, and
damage to buildings was used in the discussion for comparison against calculated values.

By using 266 pounds per delay, the shortest distance between two points, and the lowest identified
regulatory thresholds for analyzing noise and vibrations as a result of mine blasting, calculated values are
presented as worst case scenario impacts and are therefore conservative. Actual impacts would likely be
considerably lower than calculated values over the life of the mine.

As discussed in Chapter 3 and the noise modeling report (see Appendix L), the lowest identified threshold
for airblast noise at which building damage or human disturbance would be expected is 134 dB linear.
The lowest threshold identified at which noise levels from blasting would be barely noticeable for humans
is 100 dB linear. The lowest threshold at which building damage could be expected from blasting
vibration is 0.5 inch per second. For human awareness of blasting vibration, the threshold varies based on
whether or not an individual is outdoors or inside a building. The lowest identified threshold for
awareness from blasting vibration outdoors is 0.035 inch per second, whereas the lowest identified
threshold of human awareness in buildings is 0.004 inch per second. Table 4.2.4 presents modeled
blasting noise and vibration levels alongside regulatory thresholds at various blasting receptor sites for the
Proposed Action and its alternatives.
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Table 4.2.4. Calculated Vibration Levels at Individual Point Receptors as a Result of Mining on Various Blocks under the Proposed Action and

Alternatives
Receptor Alternative Distance Threshold Value Highest Calculated Value
from Blast
(feet) Peak Particle Peak Particle Sound Sound Peak Sound
Velocity Velocity Pressure Level  Pressure Level Particle Pressure
(building (human (building (human Velocity Level
damage) awareness) damage) awarenessg (inches per (dB linear)
(inches per (inches per (dB linear)* (dB linear) second)
second)* second)™
50 feet from blast All Alternatives (Block C, 50 0.5 0.035 134 100 79.8 186
NW, or S)
Farview Point (Bryce Alternatives C and K1 65,000 0.5 0.035 134 100 0.0012 90
Canyon) (Block C)
Yovimpa Point (Bryce Alternatives C and K1 65,000 0.5 0.035 134 100 0.0015 91
Canyon) (Block C)
Riggs Spring B (Bryce Alternatives C and K1 74,000 0.5 0.035 134 100 0.0015 91
Canyon) (Block C)
Town of Alton (nearest Proposed Action (Block 500 0.5 0.004 134 100 2.4 154
residence) NW)
Town of Alton (nearest Alternatives C and K1 5,400 0.5 0.004 134 100 0.065 120
residence) (Block C)
Town of Alton (nearest Alternative C (Block S) 20,000 0.5 0.004 134 100 0.0088 102

residence)

* Data from Chae (1978) and Siskind et al. (1980).
0.035 inch/second peak particle velocity for human awareness outdoors (Wiss et al. 1974).

¥0.004 inch/second peak particle velocity for human awareness indoors (Jones & Stokes 2004).

¥ MSHA (30 CFR 816.67(b)).

$ Data from Richards and Moore (2009, 1997), and AECOM (2011).
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As Table 4.2.4 indicates, blasting noise impacts modeled for the three Bryce Canyon National Park
receiver points were either 90 or 91 dB linear, which are well below the 100-dB linear threshold of human
awareness. Vibration impacts to Bryce Canyon National Park receiver points analyzed were 0.0012 and
0.0015 inch per second, also below the threshold of human awareness at 0.035 inch per second.

Both noise and vibration impacts from blasting conducted within the mining tract (Block NW) to the
closest identified building in the town of Alton would be well in excess of both vibration and noise
regulatory thresholds. Damage to buildings may occur, and any persons in the building may experience
noise levels in excess of human comfort and regulatory threshold levels (134 dB linear) from blasting.

Blasting noise and vibration calculated from the closest points of mining operation on other mining
blocks (Blocks C and S) to the town of Alton indicated vibration levels below those that have the
potential to damage buildings under the Proposed Action. However, vibration levels from blasting on
Blocks C and S did exceed the lowest identified level for human perception within the building.
Additionally, calculated noise levels from blasting on these mining blocks could exceed the threshold for
human awareness (100 dB linear for noise; 0.004 inch per second for vibration), but not the threshold for
building damage or human annoyance (134 dB linear for noise; 0.5 inch per second).

Impacts from blasting activities are expected to be at or below MSHA maximum limits for the safety of
on-site mining personnel because it is assumed that mine operations would comply with MSHA. In
addition, the blasting contractor would be responsible for pre-blast and post-blast inspections to establish
the minimum safe distance from the blast, and possibly for noise and vibration blast monitoring at
structures with the potential to be affected in accordance with MSHA regulations.

In addition to blasting noise and vibration calculated at receptor points, the maximum distance out to
which blasting noise and vibration could be expected is calculated in the noise modeling report (see
Appendix L). Table 4.2.5 presents the maximum calculated threshold distances out to which these
impacts could be expected.

Table 4.2.5. Maximum Airblast Impact Distances

Airblast Threshold Value (noise) Impact Distance
db Linear Interpretation Feet (miles)
134 Lowest threshold at which building damage and human annoyance could be expected 2,057 (0.39)
100 Barely noticeable threshold for human awareness 22,943 (4.3)
Vibration Threshold Value Impact Distance
Inches per second Interpretation Feet (miles)
0.5 Lowest threshold at which building damage could be expected 1,407 (0.27)
0.035 Minimum noticeable threshold for human awareness (outdoors) 3,434 (0.7)
0.004 Minimum noticeable threshold for human awareness (indoors) 33,717 (6.4)
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Table 4.2.5 indicates that blasting impacts from airblast overpressure (noise) and vibration under the
maximum design scenario for blasting could damage buildings out to a radius from the blast epicenter of
approximately 0.39 and 0.27 mile, respectively. The noise from blasting may also be noticeable out to a
distance of 4.3 miles from the blast, whereas the vibration may be felt out to 0.7 mile, if outdoors.
Someone who is indoors during a blasting event may notice slight disturbances to the building, such as
windows rattling or objects shifting, out to a radius of approximately 6.4 miles. These building damage
and disturbance levels are for the maximum blasting design scenarios from the Proposed Action, and
therefore actual blasting would likely produce less noise and vibration than predicted herein.

The town of Alton, along with most of the residences and sensitive noise receptors, is within
approximately 3,000 feet (0.6 mile) of the closest edge of Block NW. Many buildings in the town could,
therefore, be damaged from airblast overpressure and/or vibrations from blasting on Block NW. Residents
of the town would likely hear and feel the blasts, because most of the town is in the minimal noise and
vibration thresholds of disturbance.

Blasting noise and vibration impacts to wildlife incl